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Chapter 1 
INTESXUCTICN 
Amateur wrestling is a sport in which all boys can canpete 
because there is no discrimination according to size, as there is in 
football or basketball. The participants are matched with an opponent 
of the same approximate weight via a classification system. The weight 
classification system for high schools starts at 98 pounds and increases 
in increments of 7 pounds to 126 pounds, then drops to 6 pounds per 
class for two steps, goes back to 7 pounds to get to the 145 pound 
weight class, then jumps 10 pounds to 155, 12 to 167, 18 to 185 and 
then into the heavyweight classification (unlimited). It is the abuse 
of this weight classification system, especially in the middle and lower 
weights, that has earned wrestling a bad name with physicians and 
parents. Most of the abuse stems from using ill-advised practices of 
weight loss (16, 35). The extent of this problem was pointed out when 
a local medical society in Iowa voted to reoartmend that high school 
wrestling be outlawed in their county (35). 
Much of the criticism of wrestling stems frcm the practice of 
having a wrestler "make weight," a process the wrestler goes through 
to lose weight so that he may wrestle in a particular weight bracket 
or class. This process visually happens several times during the course 
of a season; therefore, if the weight loss methods used are unsafe, the 
problem is compounded. 
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There are several reasons for having a wrestler lose weight. 
The main one is to take advantage of the weight classification system 
so that the wrestler can, in theory, wrestle a smaller opponent than 
he would normally. Another reason wrestlers lose weight is to try and 
make the team in a particular weight class when they can't qualify in a 
higher class. Neither of these reasons are legitimate ones for losing 
as much weight as many wrestlers do. There has been much research on 
the undesirable effects of weight loss, especially on those who lose 
most of their weight in a few days (40). And several researchers have 
attempted to develop sensible systems for wrestling weight certification. 
The Problem 
The purpose of this project is to test one system, the Tcheng-
Tipton Minimum Wrestling Weight Prediction Method, for certifying 
weights of high school wrestlers in Montana and to establish guidelines 
for attainment and maintenance of the minimal wrestling weights. The 
project will help establish the following guidelines: 
1. Set dates and procedures for certifying each 
wrestler's weight. 
2. Make recommendations for allowances for the growth 
of wrestlers during the wrestling season. 
This study is limited to selected Montana high school wrestlers 
ranging in age frcm fourteen to eighteen years. 
Chapter 2 
SURVEY OF THE RESEARCH DONE ON WEIGHT LOSS IN WRESTLING 
The ideal situation in the sport of wrestling would be for the 
wrestler to participate at a medically safe minimum weight. This 
minimum weight for high school wrestlers has been established by Tipton 
as lean body weight (fat-free weight) plus 5 percent body fat (4, 35). 
Tipton arrived at this determination after he measured the Iowa state 
high school wrestling champions each year between 1968 and 1971 and 
found that they were wrestling at weights which included body fat of 
5 percent. Since he assumed that these ware the best examples of 
high school wrestlers in Iowa, he used them as a standard. He found 
that it was possible to predict the minimal weights of other high school 
wrestlers by using the anthropometric constants derived from the 
measurements of the champion wrestlers who had 5 percent body fat (34). 
The idea of minimal weight should not be confused with the 
concept of ideal body weight. Minimal weight suggests that there is a 
lower limit—a safe, medically desirable lower limit—at which a 
wrestler can wrestle. The ideal body weight has a higher percentage of 
body fat than does the minimal wrestling weight. 
According to Tipton, wrestlers lose between 9 and 13 percent from 
their body weight at the beginning of the season by the time they reach 
the weight at which they will wrestle (37). It might be suggested that 
wrestlers have a high percentage of body fat at the beginning of the 
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season. Like a bear going into hibernation, a wrestler could use this 
extra body fat to help him through an extended period of deprivation. 
Research on the wrestling population has not borne this out; in fact, 
wrestlers are thinner than the average for their age group population 
before the season ever begins. Wrestlers have an average body fat of 
8 percent before the season (23) and the average body fat of teenage 
boys is 10.6 percent (25). 
Though wrestlers are generally thin, they still try and lose 
weight prior to competition. It also has been shown that wrestlers do 
not lose weight in the most medically acceptable way, through exercise 
and caloric restriction. Exercise and caloric restriction lead to a 
gradual and systematic weight loss over a period of time. Wrestlers 
usually wait until a few days before a match (or even the day of the 
match) before trying to lose, on the average, seven pounds (37). It is 
impossible to lose that much weight in such a short length of time by 
exercise and caloric restriction. Wrestlers turn to another method of 
weight loss, dehydration. 
The two most ocnmon methods of dehydration are sweating in a 
hot environment or restricting liquid intake, and wrestlers use both. 
Often this process is repeated twsnty-five or more times a season. 
Such dehydration has been shown to have a deleterious effect on athletic 
performance (1, 29, 37). Moreover, the body does not lose weight by 
dehydration equally in all body compartments; different compartments of 
the body react differently to dehydration. For example, an individual 
who lost 7 percent of his body weight by dehydration did not necessarily 
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lose 7 percent in all body compartments; sate were probably reduced more 
and some less (37). 
To illustrate this, Astrand has shewn that there is a greater 
reduction in blood volume in thermal dehydration without muscular work 
than there is with muscular work. Thermal dehydration is accomplished 
by sitting in a sauna or steam bath or other similar hot environment. 
With 4 percent reduction in body weight by thermal dehydration there 
is a 20 percent decrease in pl asma volume with a lesser decrease in 
intracellular fluid. When this same weight loss is compared to vreight 
loss by muscular effort, the blood volume decreases, indicating that the 
fluid came from the intracellular spaces. The smaller drop in blood 
volume in dehydration caused by muscular work than by thermal 
dehydration can be explained by the fact that, during exercise, water 
becomes available for the blood as the glycogen is consumed by the 
muscle. Astrand states that irrespective of the cause of sweating, 
dehydration is associated with a decrease in stroke volume of the heart 
and an increase in heart rate during sufcmaximal work. Although at 
mre-imai oxygen uptake, cardiac output and stroke volume are not changed, 
with dehydration weight loss of up to 5 percent the length of time at 
which the maximal work can be tolerated is significantly reduced (1). 
What this translates to for high school wrestlers is a decreased ability 
to perform at an optimum level during a wrestling match, and possible 
loss of the match, not because the opponent was better but because of 
the dehydrated wrestler's inability to perform. 
Tipton has also begun to look at the changes dehydration causes 
in the body chemistry, such as changes in the urine pH and in creatine. 
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Tipton states that wrestlers performing in a state of dehydration show 
loss of potassium and sodium frcm the body because it is present in the 
urine when the subjects are tested. He believes, without a great deal 
of supporting evidence, that one of the consequences of recurring 
dehydration could be that the kidneys could become compromised because 
of the reductions in fluid and blood volumes. The influence of exercise 
while dehydrated exposes the kidneys to an environment where there is 
insufficient oxygen for the kidney cells to function, and that is why 
there is so much potassium in the urine (37, 40). This loss of 
potassium and sodium in turn leads to a chemical imbalance in the 
muscles arid interferes with their proper function (1, 41). 
This investigator has observed high school wrestlers carpeting 
in a dehydrated state, especially in dual matches where there is not 
much time between the weigh-in and the first match. For example, if a 
98-pounder had trouble making weight until the last minute before 
weigh-in, there could be as little as thirty to forty-five minutes 
before oorrpetition. Since it takes several hours for the body to 
become completely rehydrated, this gives him little time to replace the 
fluids lost by dehydration. 
If a wrestler regularly uses dehydration as a means of losing 
weight, he could go through this process as many as twenty-five times 
a season, and between seventy-five and two hundred times throughout his 
high school and college career. If what Tipton hypothesizes is true, 
that dehydration combined with exercise can compromise the kidneys, 
there is a fairly high risk of long-term kidney problems for those 
wrestlers who vise dehydration as their method of weight loss. 
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Another health problem which can occur because of dehydration is 
the cessation of sweating, leading to heat stroke. This loss of one of 
the regulators of body temperature can cause increasing body temperature 
which, in the extreme, can even lead to death. Also, the depletion of 
electrolytes in the body can lead to heat exhaustion. This is a lesser 
ccirplaint than heat stroke and is a general muscle weakness which is 
often associated with muscle cramps. 
Research has indicated that dehydration has a deleterious effect 
on the ability of wrestlers to perform up to their capabilities and 
it should be discouraged as a method of making weight. More 
importantly, the possible long-term health problems, although not 
proven, should be considered by wrestlers when they are deciding hew 
to make weight. 
Chapter 3 
DETERMINING MINIMAL BODY FAT FOR WRESTLERS 
From a health standpoint, leanness is more desirable than 
obesity but leanness, beyond a medically safe minimum, can be dangerous. 
It therefore becomes important to determine what that medically safe 
minimum is for wrestlers. 
High school wrestlers, as a population, are quite thin; they 
average 8 percent body fat before the season even begins (23). The 
average for their age group is 10.6 percent (25). Even though high 
school wrestlers are thin before the season starts, they beocne even 
thinner during the season, their body fat drops to an average of 3 to 
5 percent. Also, their weight loss indicates a greater amount of 
weight loss than can be acooimted for in the percentage of body fat 
lost (23). This suggests that either the weight is being lost by 
dehydration, that muscle tissue is being converted for energy use by 
the body, or both. Body fat of 3 to 5 percent is about the limit the 
body must have in order to maintain health. Tipton has stated that 
prisoners of war who died frcm starvation had about 2 percent body 
fat (37). 
Tipton feels that the minimal amount of body fat that a 
wrestler should have is 5 percent. He feels that high school wrestlers 
can maintain 5 percent body fat without any adverse effects and it also 
seems to be the percentage at which they wrestle best. He came to this 
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conclusion by studying the Iowa state champions for several years—they 
had an average body fat of 5 percent (35, 36, 37). 
This investigator feels that if high school wrestlers go below 
5 percent body fat that they are on too stringent a diet and this in 
itself can lead to a number of health hazards. Mayer states that 
caloric intake for growing children must be in excess of expenditure 
to insure growth. The diet must have the proper balance of protein, 
carbohydrates, and fats. A reduction of intake will reduce the 
percentage of body fat but, if marked, it may also slow growth (5). 
There are some critics of wrestling who state that inadequate caloric 
intake during the growth period may permanently retard growth (23). 
However, there has been no research done to prove or disprove the idea 
that permanent damage does occur. This possibility of stunted growth 
is a hazard that is very subtle and may be impossible to prove or 
disprove. 
There are other health hazards frcm low-calorie diets, however, 
that are more apparent. Most wrestlers use a diet that is low in 
carbohydrates and fats and is consequently high in protein. The main 
source of energy in such a diet is either from the protein in the diet, 
excess body fat, or protein frcm the body tissues. Such a diet causes 
a build-up of ketones in the blood (2, 32). This acts as an appetite 
depressant but ketosis can develop. This is an upset of the normal pH 
of the blood which is called acidosis, which in turn puts a strain on 
the kidneys to correct and maintain the pH (6, 8, 9). 
With this diet the respiration rate also increases and becomes 
shallower, and hitter levels of potassium and sodium shew up in the 
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urine, indicating a loss of these electrolytes from the bcdy. This 
problem is then compounded if the wrestler is also dehydrating (6, 9). 
One of the most serious medical problems that can occur in 
young wrestlers on a stringent diet is superior mesenteric artery 
(S.M.A.) syndrome. This syndrome is an obstruction of the third portion 
of the duodenum, which is shown as a sharp indentation in the wall of 
the duodenum. People who develop this syndrome are often those who have 
lost an excessive amount of weight or have not gained any weight during 
a growth period. Once this develops the person must be under a doctor's 
care and sometimes the doctor may have to resort to surgery to correct 
the obstruction. Burrington cites three examples of S.M.A. in high 
school age wrestlers (15). 
In addition to the health problems, severe diets can lead to 
loss of work capacity. Research into physical work capacity under the 
conditions of semi-starvation and full starvation diets indicates that 
individual physical capacity is diminished in such cases (20). 
Since most high school wrestlers are relatively thin to begin 
with, it is the feeling of the investigator that they should not be 
encouraged to diet except when they are overweight. If the athlete will 
work hard, use good training procedures, and not overeat, he will 
probably ocme naturally to his best wrestling weight. Too many 
wrestlers and coaches try to substitute weight loss for hard work and 
the learning/teaching of better wrestling skills. Mast feel that by 
losing weight they can meet a smaller and weaker opponent. However, 
they lose more than they gain if they lose too much weight over too 
\ 
short a time. What advantage they gain with their size they lose in 
reduced physical capacity. 
Chapter 4 
DESCRIPTION OF METHODS OF ESTIMATING LEAN BODY WEIGHT 
Tipton has defined minimal wrestling weight as being 5 percent 
fat weight and 95 percent fat-free weight (35). Fat weight is defined 
as that weight which has been deposited as adipose tissue and fat 
becomes excess weight for wrestlers when it makes up more than 5 percent 
of body weight. Fat-free weight can be defined as the part of the body 
weight which is made up of bones, water, muscles, and minerals. 
Since 5 percent is the lowest medically safe level of body fat, 
it becomes necessary to find a way whereby the amount of body fat can 
be estimated for each individual. Once this has been done the wrestler 
will knew whether he should lose weight and approximately how much. 
There are methods of estimating the percentage of body fat, several 
will be described in this chapter. 
The first method is the skinfold measurement. Skinfold calipers 
are used on various sites on the body to determine the amount of body 
fat. The usual sites of measurement are the triceps, scapula, abdomen, 
thigh, and lower back (4). The readings which are taken with the 
skinfold calipers are then put into a formula to arrive at an estimation 
of body fat. However, there is no formula specifically for high school 
wrestlers. 
A second way of estimating the amount of lean body weight or 
percentage of body fat is underwater weighing, the measurement of 
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specific gravity. This is the standard used to validate other tests. 
The specific gravity of a body may be defined as the ratio of body 
density to the density of water. The density of a body is spoken of 
in terras of mass per unit volume. In the underwater weighing method, 
the person is weighed and is then weighed again while completely 
submerged in water, breathing out maximally. The residual volume of 
air in the lungs must also be estimated. The largest drawback to this 
method is the amount of equipment needed, including the availability of 
a tank or swimming pool. 
A third method of predicting minimal weight (percentage body 
fat) is by anthropometric measurement. This method uses the mea­
surement of the diameter of several baney sites which are used with 
a formula to estimate minimum weight. There are several different 
anthropometric formulas. The Tcheng-Tipton method was used in this 
study because it was designed specifically for high school wrestlers 
and is easy to administer to a large group (16). 
This method is based on the assumption that finalists in the 
Iowa Interscholastic Tournament would be the best examples of wrestlers 
carpeting at their minimal effective weights (16). After doing research 
on the finalists, Tipton concluded that, even though the finalists were 
generally older and had greater diameter measurements than the general 
wrestling population, the two groups were similar. It was possible to 
predict a minimal body weight for the average Iowa high school wrestler 
vising the anthropometric constants derived frcm the study of the 
finalists in the state wrestling championships (16, 35). 
The procedures for the Tcheng-Tipton method involve taking 
several anthropometric measurements which are then computed in a 
formula which has been derived frcm data accunulated over a four-year 
period from finalists in Icwa's Interscholastic Wrestling Tournament 
(16). This method has several advantages: 
1. The method has been statistically validated and 
credibility has been achieved. 
2. The method requires little of the wrestler's time 
and poses no threat to his psyche. 
3. The measurements are made on boney landmarks which 
are not subject to changes in body composition. 
4. The method is easy to learn and requires a 
minimum of training for the measurements to 
produce reliable results. 
5. The equipment (Iowa calipers) is relatively 
inexpensive. 
6. The method is objective because several 
measurers can routinely obtain the same 
measurements for the same wrestler. 
The required anthropometric measurements were taken with Iowa 
calipers (Figure 1) which were designed by Dr. Charles M. Tipton at 
the University of Iowa. A description of each measurement follows: 
Chest diameter: With subject standing the calipers are placed 
in the axillary region with the ends being placed on the second or third 
rib. The measurement is taken at the end of expiration (Figure 2). 
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(This is a modification of Tipton's method; he measures his subjects 
with both hands on the crests of the ilium.) 
Figure 1. 
Iowa calipers. 
r 
Figure 2. 
Chest diameter. 
J 
Chest depth: With the subject standing one end of the calipers 
is placed on the tip of the xiphoid process while the other end is 
placed over the vertebrae of the twelfth rib. This measureiDent is also 
taken at the end of expiration (Figure 3) (Again, this is a 
modification of Tipton's method; he measures his subjects with their 
right hands behind their heads.) 
16 
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Figure 3. 
Chest depth. 
Bi-iliac diameter: The distance between the most lateral pro­
jections of the crests of the ilium is measured (Figure 4) 
Bitrochanteric diameter: The distance between the nr>st lateral 
projections of the greater trochanter is measured (Figure 5.) 
r 
Figure 4. 
Bi-iliac 
diameter. 
9 
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Figure 5. 
Bi trochanteric 
diameter. 
Wrist diameter: The distance between the styloid processes of 
the radius and ulna is measured (Figure 6) 
Ankle diameter: The subject is placed on the floor with the 
weight taken off that foot and the ends of the calipers are placed over 
the malleoli (Figure 7) 
Figure 6. 
Wrist diameter. 
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Height: The subject stands with his back to the scale-height 
measure; height is recorded to the nearest .25 of an inch (Figure 8) 
Weight: The subject is weighed, to the nearest one-half pound, 
which is used as a reference to check the calculated weight against 
his actual weight (Figure 9) 
Figure 7. 
Ankle 
diameter. 
Figure 8. 
Height. NUT 4 
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r . t 
fflr Figure 9. 
« A, Weight. 
Wm - r  
L 111 1 J 
The problems this investigator found with the measurement 
techniques are: 
1. The amount of pressure used on the calipers can 
affect the readings considerably. 
2. There were those whose skeletal size didn't fit into 
the norms. Examples: Boys with small skeletal frames 
but who are heavily muscled, or those with large 
skeletal frames who have small muscles. 
This investigator found that for sane individuals there was an 
extreme difference between their actual weights and their predicted 
weights. Tipton made mention of some of these probions. He partic­
ularly mentioned that wrestlers who have well-developed chests tend 
to predict much lighter than they weigh even though they have a small 
amount of body fat (37) 
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When Sinning used the equation to predict the minimal weight of 
college wrestlers, he established a confidence level of .95, but he 
found that at the .95 level the standard error of the estimate was 
17.9 pounds. The Sinning study is misleading, however, because he used 
college wrestlers and the Tcheng-Tipton method was validated on high 
school wrestlers (32). Tipton found a correlation of .976 with his 
formula using anthropometric measurements in comparison with the skin­
fold estimation of body fat, with a standard error of the estimate of 
5.2 pounds (35). When the Tipton formula is used properly, it is much 
more accurate than Sinning concluded. It is possible it may not be 
accurate enough for use in predicting a minimal wrestling weight for 
sctne individuals, especially in the lower weight classes where the 
margin for error is very small; however, it is the best technique yet 
devised solely for high school wrestlers. 
Chapter 5 
SUMMARY OF SOURCES OF INFORMATION ON HOW TO MAKE WEIGHT 
In looking at the summaries of predicted and actual weights 
(Table 1 and Table 2) and the tables of each weight class (in the 
Appendix), one can see that many of the wrestlers, according to the 
Tcheng-Tipton weight prediction method, are trying to compete in a 
lighter class than their predicted or actual weights. The weight 
classes from 105 to 145 illustrate this problem. The tables indicate 
that many of the wrestlers' actual weights were several pounds above the 
weight class they were wrestling in. These measurements were taken 
during the middle of the week during the competitive season and would 
seem to indicate that they are using dehydration as a method to lose 
weight to make weight. That many of them ware using dehydration to make 
weight is indicated on the questionnaires. 
The wrestlers were queried about the sources of information 
they used to determine their methods of losing weight. The first 
question was asked to ascertain where the wrestlers received most of 
their information about how to lose weight. The surtmary table (Table 3) 
points out that the least knowledgeable people are contributing a large 
amount of information to the wrestlers. Fellow wrestlers and former 
wrestlers contributed almost 38 percent of the information. Coaches 
alan contribute a large amount of information to wrestlers about losing 
weight (42.9 percent). 
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Table 1 
Summary of Predicted and Actual Weights 
Number Percentage Percentage 
Tested Predicted Predicted Predicted Predicted Predicted Actual Weight Actual Weight 
Weight in Weight Weight Above Above Weight Weight Within Weight Below In or Below Above Weight In or Below 
Class Class Weight Class Class Weight Class Weight Class Weight Class Class Weight Class 
98 
105 
112 
119 
126 
132 
138 
145 
155 
167 
185 
7 
5 
6 
10 
7 
5 
6 
6 
7 
5 
5 
3 
5 
6 
9 
6 
3 
5 
4 
2 
2 
1 
43 
100 
100 
90 
86 
60 
83 
67 
29 
40 
20 
4 
0 
0 
1 
0 
1 
0 
1 
2 
3 
0 
0 
0 
0 
0 
1 
1 
1 
1 
3 
0 
4 
57 
0 
0 
10 
14 
40 
17 
33 
71 
60 
80 
5 
5 
6 
8 
6 
5 
5 
6 
6 
1 
0 
2 
0 
0 
2 
1 
0 
1 
0 
1 
4 
5 
TOTAL 69 46 67 12 lla 33 53 16 
^otal of two categories used for percentage calculation: 23. 
to to 
iigh 
:las, 
98 
105 
112 
119 
126 
132 
138 
145 
155 
167 
185 
\ 
Table 2 
Predicted and Actual Mean Weights 
of Wrestlers Tested 
Standard Standard 
Deviation Deviation Average 
Mean of of Mean of of Percentage 
Predicted Predicted Actual Actual of Weight 
Weight Weight Weight Weight to be Lost 
95.6 9.5 100.4 4.4 2.4 
112.9 6.0 111.8 3.5 6.1 
120.8 6.1 116.3 2.1 3.7 
128.2 9.2 125.1 5.5 4.9 
128.8 10.2 131.7 3.8 4.3 
134.6 9.9 136.3 3.3 3.2 
141.6 6.4 145.8 7.1 5.3 
145.7 6.2 151.5 3.2 4.3 
146.5 13.6 159.8 3.6 3.0 
163.0 5.5 170.1 5.9 1.8 
168.0 25.9 178.4 8.7 N.A. 
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Table 3 
Evaluation of the Sources of Information on How to Make Weight 
Sources of No Little Same A Lot of All 
Information Information9 Information3 Information3 Information3 Information3 Study 
Parents 30.9 26.3 26.3 22.0 0.8 Iowa 
22.8 15.9 45.4 15.9 0.0 Montana 
Fellow 22.0 29.4 25.0 19.1 9.0 Iowa 
Wrestlers 9.1 18.2 47.7 22.7 2.3 Montana 
Former 52.7 18.4 13.1 7.0 0.8 Iowa 
Wrestlers 25.0 20.4 36.4 15.9 2.3 Montana 
Coaches 15.0 18.4 33.3 26.0 4.7 Iowa 
11.9 19.0 19.0 42.9 7.1 Montana 
School 72.2 11.7 3.8 1.3 0.2 Iowa 
Faculty 69.0 21.4 9.5 0.0 0.0 Montana 
Physicians 66.3 15.5 6.3 1.3 0.0 Iowa 
58.1 20.9 14.0 4.7 2.3 Montana 
aIn percentages. 
NOTE: Number of subjects involved: Iowa, 528; Montana, 44. 
K) 
4* 
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The questionnaire illustrates that physicians, who should be a 
very good source of information about dieting, are contributing the 
least information to the wrestlers: frcxn physicians, 58.1 percent of 
the wrestlers received no information and only 2.3 percent received a 
lot of information. There are many articles written by physicians 
criticizing weight loss practices in wrestling, but it seems very few 
of them help or are asked to provide wrestlers and coaches with 
information on better and safer methods of losing weight. 
The second part of the questionnaire queried the wrestlers about 
the methods they use to lose weight. The wrestlers were asked to rate 
the following methods of losing weight—reduction in the amount of fluid 
consumed, reduction in the amount of food consumed, increasing the 
amount of exercise performed, exercising in a hot environment, exer­
cising in a rubber suit, and exercising in a rubber suit in a hot 
environment. The choice of answers ranged frcxn no use to use all the 
time. 
The summary of the methods of losing weight (Table 4) indicates 
that the most popular method of losing weight is to increase the amount 
of exercise performed and a large percentage of those surveyed are also 
reducing their caloric intake. These are acceptable ways of losing 
weight if these individuals replace the fluids lost during exercise and 
the caloric restrictions are not too severe. The summary also indicates, 
however, that a large number of wrestlers are using unacceptable 
methods of weight control; mainly, some form of fluid restriction. 
Tipton found that many Iowa wrestlers were vising fluid restriction as 
a ireans of losing weight (37). Judging from the survey this is also the 
\ 
Table 4 
Evaluation of the Methods Used by Interscholastic Wrestlers 
to Make Their Certified Weights 
Method 
No 
Usea 
Use a 
Little3 
i 
Use 
Some3 
Use 
a Lota 
Use all 
the Time3 Study 
Reduction in the 
amount of food 
consumed" 
17.0 
11.4 
43.8 
11.4 
20.3 
27.2 
16.1 
31.8 
2.1 
18.1 
Iowa 
Montana 
Reduction in the 
amount o^E fluid 
consumed 
23.3 
18.1 
36.4 
13.6 
20.8 
29.5 
14.4 
22.7 
2.3 
15.9 
Iowa 
Montana 
Increasing the amount 
of exercise performed 
12.1 
4.5 
25.0 
9.1 
23.7 
22.7 
30.5 
38.6 
7.8 
25.0 
Iowa 
Montana 
Exercising in a 
hot environment0 
22.0 
31.0 
25.9 
11.9 
20.5 
31.0 
23.3 
19.0 
4.4 
7.1 
Iowa 
Montana 
Exercising in,a 
rubber suit 
56.1 
30.2 
21.6 
9.3 
10.0 
30.2 
5.3 
23.4 
3.4 
6.8 
Iowa 
Montana 
Exercising in a 
rubber suit in a 
hot environment 
63.4 
62.8 
18.8 
14.0 
5.9 
11.6 
4.9 
9.3 
1.5 
2.3 
Iowa 
Montana 
aIn percentages. ^Number of subjects involved: Iowa, 528; Montana, 44. 
cMontana subjects: 42. ^Montana subjects: 43. 
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case in Montana. Another indication of the use of fluid restriction is 
the comparison of the actual weight taken in the middle of the week 
during the competitive season with the weight class in which the 
wrestlers were competing. The only way many of them could make weight 
by the end of the week would be through fluid restriction. 
One conclusion that can be drawn frcm this is that many coaches, 
and others, are not providing good information on how to lose weight 
nor are they supervising their wrestlers to see that they do not vise 
undesirable methods of losing weight. Education regarding the hazards 
of improper weight loss methods and their deleterious effects on 
performance and health is needed. 
I 
Chapter 6 
RECGMMEM3ATI0NS 
After studying the results of this and other studies, this 
investigator feels that the following recommendations should be made: 
1. That each wrestler be certified in a weight class, by 
use of the Tcheng-Tipton method of weight prediction, 
at least four weeks prior to the first match. (Tipton 
recommends measuring wrestlers six to eight weeks before 
the first match.) This will allow the wrestlers time 
t 
to make their predicted weights using safe weight loss 
methods. 
2. That such certification be accomplished by 
individuals trained and certified at a special 
clinic on the administration of the Tcheng-Tipton 
method. 
3. That those wrestlers whose weight cannot be accurately 
predicted by the Tcheng-Tipton method be weighed using 
the underwater method of predicting percentage of body 
fat. 
4. That wrestlers would not be allowed to wrestle 
below their certified weights. 
5. That a wrestler's certified weight would be adjusted 
upward by two pounds on January 1 and one pound on 
28 
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February 1 to match the existing practice of adjusting 
the weight classes by two pounds on January 1 and one 
pound on February 1. This would insure that the 
wrestlers are allowed room for growth and are not 
forced to stay at the same weight all season in 
order to wrestle in a lower weight class. Example: 
A boy whose certified weight four weeks prior to 
the first match is 100 pounds would wrestle in the 
105 pound weight class. As his weight and the 
weight class are adjusted upward, he would then 
effectively remain in the same weight class all 
season, at the same time allowing for growth. 
That special clinics on proper dietary procedures 
for weight loss should be held around the state 
for wrestlers, coaches, and parents. 
That more than one wrestler can wrestle in the same 
weight class for a team at the varsity level and be 
eligible for district and state competition. This 
woxild reduce the drive to get in weight classes which 
are not appropriate. 
A P P E N D I X  
Table 5 
Wrestling Weight Class 
98 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 98.2 100.0 
2 105.9 104.0 
3 106.5 107.0 
4 96.3 101.5 
5 95.5 96.0 
6 80.5 100.0 
7 86.6 94.0 
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Table 6 
Wrestling Weight Class 
105 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 112.8 115.8 
2 107.0 112.0 
3 107.5 107.0 
4 115.6 114.0 
5 121.5 110.0 
\ 
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Table 7 
Wrestling Weight Class 
112 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 124.9 116.0 
2 123.1 114.0 
3 116.7 116.0 
4 113.7 115.0 
5 116.6 120.0 
6 129.8 117.0 
33 
Table 8 
Wrestling Weight Class 
119 Pounds 
Predicted Acutal 
Subject Wsight Weight 
1 122.0 126.0 
2 125.9 130.0 
3 122.4 119.0 
4 127.6 127.0 
5 128.1 128.0 
6 123.5 128.0 
7 147.2 132.5 
8 138.3 122.0 
9 132.2 124.3 
10 114.8 114.0 
\ 
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Table 9 
Wrestling Weight Class 
126 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 128.7 131.0 
2 134.5 131.0 
3 134.5 129.3 
4 105.4 126.0 
5 131.1 134.5 
6 135.8 138.0 
7 131.5 132.0 
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Table 10 
Wrestling Weight Class 
132 Pounds 
Subject 
Predicted 
Weight 
Actual 
Vfeight 
1 131.6 133.0 
2 138.7 133.3 
3 138.4 141.0 
4 145.2 136.0 
5 119.0 138.0 
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Table 11 
Wrestling Weight Class 
138 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 129.0 134.5 
2 145.0 150.0 
3 145.7 145.5 
4 140.5 145.0 
5 144.0 144.0 
6 145.1 156.0 
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Table 12 
Wrestling Weight Class 
145 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 135.0 151.0 
2 144.0 153.0 
3 153.9 155.3 
4 146.3 147.3 
5 147.7 154.0 
6 147.3 148.5 
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Table 13 
Wrestling Weight Class 
155 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 148.2 163.0 
2 147.3 157.0 
3 141.4 154.0 
4 134.4 160.5 
5 158.2 162.0 
6 128.1 158.0 
7 168.1 164.0 
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Table 14 
Wrestling Weight Class 
167 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 156.6 161.0 
2 168.5 169.0 
3 162.2 171.5 
4 168.8 172.0 
5 158.8 177.0 
40 
Table 15 
Wrestling Weight Class 
185 Pounds 
Subject 
Predicted 
Weight 
Actual 
Weight 
1 140.9 163.0 
2 159.3 182.0 
3 164.8 180.0 
4 211.0 185.0 
5 164.7 182.0 
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INDIRECT ASSESSMENT OF BODY WEIGHT AND TOTE 
Name School 
Weight Class 
Age 
Height (inches) 
Weight (pounds) 
Determinations of a Minimal Body Weight for High School Wrestlers 
(Age 15 - 18 Years) 
Height 
Chest 
Chest Depth 
Hip Width 
Bitrochanteric Width 
Both Ankles 
( • 
Both Wrists 
( . 
) 
Total frcm Above 
(inches) x 1.84 = 
(cm) 
(an) 
(can) 
(an) 
(an) 
(an) 
x 3.28 = 
x 3.31 = 
x 0.82 = 
x 1.69 = 
x 2.15 = 
x 3.56 = 
- 281 720 
PREDICTED WEIGHT IN POUNDS 
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Evaluation of the Sources of Information 
oil How to Make Weight 
Sources of 
Information 
Number 
Included 
No 
Infor­
mation 
Little 
Infor­
mation 
Sane 
Infor­
mation 
A Lot of 
Infor­
mation 
All 
Infor­
mation 
Parents 
Fellow 
Wrestlers 
Former 
Wrestlers 
Coaches 
School 
Faculty 
Physicians 
Evaluation of the Methods Used by Interscholastic Wrestlers 
to Make Their Certified Weight 
Method 
Number 
Involved 
No 
Use 
Use 
Little 
Use 
Sane 
Use 
a Lot 
Use all 
the Time 
Reduction in the 
amount of food 
consumed 
Reduction in the 
amount of fluid 
consumed 
Increasing the 
amount of 
exercise 
performed 
Exercising in a 
hot environment 
Exercising in a 
rubber suit 
Exercising in a 
rubber suit in a 
hot environment 
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